Baicalin Modulates APPL2/Glucocorticoid Receptor Signaling Cascade, Promotes Neurogenesis, and Attenuates Emotional and Olfactory Dysfunctions in Chronic Corticosterone-Induced Depression.
Olfactory dysfunction is often accompanied with anxiety- and depressive-like behaviors in depressive patients. Impaired neurogenesis in hippocampus and subventricular zone (SVZ)-olfactory bulb (OB) contribute to anxiety- and depressive-like behaviors and olfactory dysfunctions. However, the underlying mechanisms of olfactory dysfunction remain unclear. Our previous study indicates that adaptor protein, phosphotyrosine interacting with PH domain and leucine zipper 2 (APPL2), could affect the activity and sensitivity of glucocorticoid receptor (GR) and mediate impaired hippocampal neurogenesis, which contribute the development of depression. In the present study, we further identified the roles of APPL2 in olfactory functions. APPL2 Tg mice displayed higher GR activity and less capacity of neurogenesis at olfactory system with less olfactory sensitivity than WT mice, indicating that APPL2 could be a potential therapeutic target for depression and olfactory deficits. We then studied the effects of baicalin, a medicinal herbal compound, on modulating APPL2/GR signaling pathway for promoting neurogenesis and antidepressant as well as improving olfactory functions. Baicalin treatment inhibited APPL2/GR signaling pathway and improved neurogenesis at SVZ, OB, and hippocampus in APPL2 Tg mice and chronic corticosterone-induced depression mouse model. Behavioral tests revealed that baicalin attenuated depressive- and anxiety-like behaviors and improve olfactory functions in the chronic depression mouse model and APPL2 Tg mice. Taken together, APPL2 could be a novel therapeutic target for improving depressant-related olfactory dysfunctions and baicalin could inhibit APPL2-mediated GR hyperactivity and promote adult neurogenesis, subsequently releasing depressive and anxiety symptoms and improving olfactory functions for antidepressant therapy.